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Abstract: 

PROBLEM TO BE SOLVED: To 
inexpensively realize a memory 
with large storage capacity and 
less data holding 
current.SOLUTION: A nonvolatile 
memory, an SRAM, a DRAM and 
a control circuit are modularized 
in one package. An address to 
the SRAM and an address to the 
DRAM are allocated by the 
control circuit and data to require 
holding for a long time is stored in the SRAM. In the DRAM, two chips are 
mapped in the same address space and alternately refreshed. A plurality 
of chips are mutually stacked, arranged and wired by BGA and bonding 
between chips. Consequently, the memory with large capacity to which no 
refreshment from the outside to the DRAM is required to be performed is 
realized. In addition, the data holding current is reduced by setting a data 
holding area and a work area and controlling power of each of the areas. 
Furthermore, this semiconductor circuit is miniaturized by mounting a 
plurality of semiconductor chips on one sealing body. 
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9>f b7^-feXO^(i»a^r-^«i^* l J ; & 
Vx-Wt - 9 AUtfJ« ( I/00M/015) A* $ 
*l, fOf^DRAMfflT-^I/0(Dl-DQ(KDl-DQ15atA)2-DQ 
0~D2-DQ15> £>I LTDRAMlSlXDRAM2tCA^J $ tl& . 
[0020] DRAMlSt^DRAICVCOmjitiL-VCC, L-VSS#> 
£>$&$*U $JfflE&(CTL_LOGIC)£ML-CDl-VCC, D2- 
VCC, Dl-VSS, D2-VSS, Dl-VCCQ, D2-VCCQ, Dl-VSSQ, D2 
-VSSQM^SftS, DRAMA.(0«Mffi*&{±3VyHfi#P 
S£J^TiSiJffll£ft, #gfcJStTOTrtl>^i# { lii* 
W»TL7tDRAMc0^2:W5AtS^-&(C(iDRAM<7)U) 

4 5 > rmmwrnm (ctl_logi o m o . 

[00 2 1 ] £fc, UWV)V7lsvis*im*teMi. 

m®mwLjmiotfjmmzrty777T <73-? 

y K£f£A LTfr 0 Z 1 #H}#S , H&fcDRAMO 'J 7 k 
•y i" a WttUffiMfzJMtt 5 Mff HISS ( CTL.LOG I 
OfcajBQH-tRttTWffl^teX^^ 7? r 4 7*3 vyF 
f>RAIH»£»6*>4 £ t lz X oTDRAM£ J; OJSv^SK 

[ 0 0 2 2 ] § fcle, (CTL.LOG I C) tC J: 1 

rxnr—rimmffymotz 2Wfr<r>7 Fl^tcfiMfrS 
tt±.X\ V7)/-yi<'j.Zft??<! iyfZm&f&Z 

mz£~>X7?*Z.iZfflmti l ±t%^i 0 'J7l/7ya 



[00231 GLUM! LfcltSIMfc l*ltf. SRAM-f y ? 
^'J^^'a -Zl'T'liDRAM#flyH§ flT V ^ ^DRAMCsfcS 

t mmiz u 7i/7ya £#&•£•** tteffl-f s i t #aj* 

*. *x*-/l'PWC'llff$ft£l'7l^yy.x<0 

BHS:il«fcJ:orSi6C t C J: -5-CDRAMcoflSfflaW: 
[ 0 0 2 4 ] $ fcfc, DRAMfciSft 4r-^*«K0Z«ft 

bV7V-vi/z.*ino*4 s.yyzwmthztizji'o 

DRAMCD U 7 V -y v i 5r ^ t U * ->* j. -/ Wh$*> RgiR't 
5Cli:**a5*l)!t^. *^ ; &U ; E> ; j.-MC7^-fe:^-f 

zm£t,zv7Uvisj.*%i&iximy7'zmm-i 
£Ktt*v*. m^xm^cosmtzmm^^^v^'J 
*.-frtmmzffli-fhztwftmt:#>. «*i/xf 

A^SQUirl' (CA^*^* a ftffl-f SCI t 

*^)*i/a.-)vz$mthz.txbh. znmotz 

S-SRAMtCfE^ IT , *JW S'iSO*^T-^*^1i$ 
'J ^«jf«^^ff±t & C t lz£ oTft/hRS 

[0025] H2 J±CHIP2(SRAM+CTL_L0GIC) Sr^Lfet 
CHIP2(SRAM+CTL_L0GIC)JiSRAMi:©|ffll|l]S§(CT 
L.LOGIC)*^ffi^$tlTteO, gMSSft&SRAMifi^i 

(CTL.LOGI C)tiCHIP2cOSRAMJil5'hcO^-C\ 02T-{i8tH 
tH**lfcfi«i: LT^SixTfeO. AS, MMU S ATD, DT 
D s FIFO, R/W BUFFER, CACHE, A.CONT, INT TMP, RC, 
PM, CLK.GEN, C0K.GENfcJ:r>Tfll*8ili. OTT'#HI 

[0 0 26] ^tm-y^yFa-'v hMIUIirtiK 

fcTKWX*S«U» 7^-feX^trdX ; EU5:)M^-t 
4. SRAM*<a«S<lfc*^fc:ttr^-fe^^ -yf-(AS)(C 
£-oXSUW\7Y)sX^t 3V> Ffi*6*aifefl, SR 
IW\cr>77-tAtffthtLZ>. 
[0 027] 7VVXhyyiSis3yT<T99®mk 

imi7vuxm^t3-?yvm^<7)$£itzmiiiLx^ 
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3>. 

[ 0 0 2 8 ] R/W BUFFERISDRAMO^ai U »ii*<7)& 

hTVhjtt'J (FIFO) ii5feA^5fett5L-WN'-y7r[lIS8 
T0RAM^<O#)iAT-^ t -e^T F y X 5r-B#WtC^ 
CAC^i 1)7 y-yy a £ff 3 DRAMc^O 

0»^a^r-^SW)RAM*^O^fli Lr-^$— ^ 
[ 0 0 2 9 J »{bHISSINT(iDRAM^c7)«^^^ 

>v i/ j-ffiWitehh-QX V7Uv Srfif 3 7 F VX 

[0030] ^*i-;KPM)(JCHIP20S!lffllIslSS 
(CTL_L0GIC) t DRAM^mjifit^a^jlS^IJffllS-ff 
3Jn.y?y'i *y-:? (CLK.GEN) (i? n y ? ££f£ 
DRAMt^Jffll[HlS8(aL.L0GIC)/\fifc^-tl,. 3VyF 
xi^V-^(C0M_GEN){iDRAhKOT^-feXHi^^r3 
vyF££f£-fl>. 77**3 yFo--7(A_0M)(;iCH 
IF2 (SRAM+CTL_L0GIC)^»f^<7)©J^i:, DRAH'VT^-fe 

[00 3 1] CHIP2(SRAM+aL_L0GIC)^ ; &i;r^-fe^. 

5rff o *)-f&iz&Rztix^z>mmR/m 

>9-7x4Xth, TYVXfm (A0~A24)S> 
l^\i-3-?>VmmS-A.B, S-/UB, S-/WE. S-/CE1, S- 
CE2, S-/0E)*mti. fcATDtf dft^fllyCX* 
07?*x#IP!&§;fi&. thm*t>Aj}Zii*:7V\sA 

f|^(A0-A24)<Offl(ii-fMMUtJ:-5T^$ni>. ^ 

oa7- y t,i$> h & t#>MMUrtgff<7) y ifx 9 izAJi Lfc 
miz£'>xikibt>ii&. gimtitzTFUxi.zXiXT 

7 -bX5t* 5 SRAM*»DRAM*^^-rS . 
[0032] Sm^7?*Ztfffbtl&1&&l l Z\WWZ 

^itz7vi<xzmm\m.itnmz, t?*.xx4 

■y-f (AS){C3-vyHlKjat»*1-&. 7?-te*X4yf- 
(AS) 12 3 V y F SrSRAM^Kili L . SMY\<T)7 ■? -tXtfm 

[00 3 3] DRAM'S 'J-F7?-feX£ff3*§£fcl±, ft 
^4»A*$itTMMUtJ;oT^$a^rK^XtATD 
T1$*0.$il£3Vy F #A_C0NT t£ jM £> fx & , A_C0NT(ii* 

£>ftfcTF y*t n 7y f#>£>7 t-txtmrnzft ix 

Hff£*U>*£¥iJBIrU C0M_GENfcDRAM/\CD3 vyF& 

frs^-f^. it:. ^smmmi^^m-ytzTY 

UX^mmcoa^TVUXk^yATY^Xlz^l 
X, 2O0DRAMc7)-5^r^-feX5:aaLTV>2.DR 



AMCttlfi-tl. . COM.GEN(iaK_GEN*>'±^L^^D •/? 

fcrajM ix r f ux t mmizr ? txzm ix 

mza-?yV£mrtl. tTVUXt&m 
^DMMfir-^ttJiTjU tiMZtltZT-fMA) BU 
FFERSrft IX I/00--I /015^$Ki*$ilT 0-V77-tX 
tMT-tl. DRAM'S 7 4 h7?-tX£fr3*£U* ft® 

^hX^tcmmzx ix^mztxtt f uxbmx® 
Sl^iifcnvy VRX/mx'&mtit: 3 v y F b r- 
ftfusmuzmbtiz . A_coNT(iM^ix?tr f fc 3 

vyFA^^^MAM'SflffSft&^WBTU CO 
MJIEN£DRAM^3VyF2&ff£t^'tl>. A_C0N 
TliMMU*> <o »flRo Jt 7 H y * SrDRAMffi^Bt LT. 2 
R A MO o h7 9 *X £ ffl 1 1 T V \& DRAM^fijTJ 
-f & . C0M_GEN( S CLK.GEN Lfc? O -y 7 (CpTO LT 
7Fl'*fclWfc7?**£ffliLTV>iDRAM£3"?V 
FfcJfctff *. ffi&ift£T-:?liI/00M/015A><>>A 
7J$ftR/W BUFFERfc-fift»Sft.fca, 7^-bX$rffiS 
L.?v^|,DRAM(:iM^ 3 ^^T»a^^^^ : ^n§. 4fe, »a 

t 3-^ODRAMtt y 7U-y^jL*5»7LJtf^tSii* 
y^Xi-^SriS?St'^ffl-ri»*^{C(iDRAM 

itf J: v \ -e ; t*^ * y t -^xM^mm^t f 

a. -;KTMP) imXi SS€ U T 'J 7 1/ -y v a i) *7 V 9 b 

7?-tx3>-ho-5{;:ji*nt&. «St^(f'J7W 
•y ->a*7 y ?ii »j 7 v yj.mmzm< %m ix y 7 

D R AMO 'J 7 y -y xjl^PS5t*< SEKi-fitf r-^« 
IK y'a-^ ff MP) ^fflJKS- Slg LT 'J 7 y -y $^ a * -7 

y^t7^*X3yhn-7{ca»-fl». ttiBK^rfitf 

'j7l"y^a*'>y^tty7U'y^alBIIB**<SaiL 
T 'J 7 y -y yafflT H UXHUJ)??, . 
[0034] ^^E'J^ ^a-/U*»HS!ES*lfc«S«4IW 

[0035] t~f . StS#^tO{±A'7-^ y'a-^ 
3 v y f m-f PSict* -0 T y 7 y -y y i ^? -7 y ^ d 
y7y-y^atffjh*-fr*t«>Tft«>. ^itlCioT, 

DRAMtlBfllSiUtf -^ttBWSit***, y 7 y -y xjl 
[0036]$ 4>WBWK)«:IWSLfcV^»*ttt^* 

vy Ffi^PSfc L)t* { -5TDRA>Kflt^$fLl)Dl-VCC, D2 
-VCC^om^tt^^ffit-ri.. «ji<Ofl)Br(i2fflODRAM 
titUTffoTfcAV^U /T^r«ODRAMCO«aiS:«JIH-S 

[0037] £<o±. -SkfflWjSrBBSUfev^ 
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2(SRAM+CTL_L0GIC)(7) o ijmm\<7)X * U 7 7 -tXizM 
Umitt CHIP2(SRAM+CTL_L0GIC)<9 0 *>SRAMOfl!i£teMMU 

^Atzvzmrt & k t ti> £ t mmx$> h . 

[00 38] S^tavyHPStCioTSRAMcOT-^ft 

& lZiiSRMV\m $ <16 MM (S-VCC, S-VSS) JSW-S: flJK 
U *ty^7?-te*U*.il:3iX*. £tf)tt»mx 
* 'J * 5/*a-/WiSRAM(C»| $*l£r- ^ftJSfcff 

[00 39] -MDRAM^mig^^fftjiiLTil^ 

<0HM<0«L DRAM*>tgftfttfr3£S0ffc*. DW 

;H3B (INT) #«HL«#lt£ 7^«3yhn-5(A. 

[004 0] DRAIK)y7W'yi/jL*ff±Lfc«^ 
fctDRAM^S^f^^-tS^fttCJiDRAHOWb**^ 

(A.C0NT) fcftij* LXWMUm 

[0041] H3, 4, 5. emmzx-ixgrnzti 

&X : Z , J-?v7<?>-M$:7jklfzi><DX'foh. z.iit><r>* 

m%zti%wK ^mftjt^vmmmwftm. sr 

AMfcJ: &T-^ft^^^2Mb. DRAM0DtB-tt®JS#256Mb 

[0042] mXWmfrkX}) ZiltzT Y VXAO-A 
23#7 5 «y x j.* * 'J (CHIP1) fcCHIP2-C&ffl£ftT U 

S,F-CS*fi6ffl-fS. F-CS#7?7M7fc&ofc*|&{iFL 
ASHtfliR $ ilT 7 ? -fe X*%biX » S-CS*<7 ? T •< 7" 

fc =5ro fcS&ttCHiPawaHRS *i.T 7^-feX^fiffcix 
4. F-CSIiCHIP107?*Xfc«B'TS:iV>' KflW-/ 
WE, F-/RP, F-/WP, F-RDY/BUSY. F-/CE, F-/0E<9&fjsT 
S-CSJiCHIP207^-feXtffiffl-ri>3VyHft^S 
-/CE1, S-CE2. S-/0E, S-/WE, S-/LB, SVlBO*g#>T'S> 
S. 

[0043] 21ODRAM(CHIP3tCHIP4)li|i|-c07 Ky 

4. -?n-? f ilODRAM{i7^-tXS-ffiS-ri.»(W0RKW 
IS) t U 7l^ya£<tftLTII<T-r&8§f§(REF.»jfi]) 
fcXSfcROj&f . ^S?^4»O^ ; Ey7^-feX(iW0RKW 

[0 044] &tz. £<^jT1i2Mb«9SRAM^ig«7KP 



AMtafiLT**y£ISIt'?»/ey$ r 3ftTV%£^ DR 
/^077**lifT*>ivf , SRAM^D*7?-fe;*;W*> 
tit. 

[0045].** 'J * i?z.->W)%mi%W LTSRAM0D 
[0046] 7^-tX$iX'5rV>DRAM^^(SHAD0W){iDR 

AMcoxty-fcA'taari-iJwcttffl-riwaj**. * 

* * 'J * y a-/WCJiffia^tC y 7 U y v- a ISMi^Sft 

^Ktir-^ft^rai^ty-b/KFail bit) t>4 
££. *£•?. £<?}SHAD0Wi3:6DRAM£$ffll/CFailbi 
U0ft#£ff 3 £ t S , IS 3 T'liWORKTO* WDRA 
MfcFail bit A, Fail bit B#£9. REF. 8)jf§l+<DDRAM 
(CFail bit Ctf$)htf s Z.tlb<r)7Y\'Xim%>'>X%. 
®ZtlX}5<0. 7?-feX#Fail bitfcfT*rfl6«^tli 
*C0ft*> 0 fc^fl^ft^AKWWfcb 9 K7 ? * X £ft 
4. SHADOWfcJSttgfcJ^TFail bit#$$f$fU6ffl 
B*fc y 7 V y y AlBIBSS&g-ti £ t «t o TffiB*}) 

[ 0 0 4 7 ] 04 Lfc* t'Jv-y TWWTttlM&O 
THyXffiiat^MRUTSRAMlRWjWRJgSftrv^. 

ti ysRAMo7 y vxsmswmr Yvxsmzm&n 

S^ro!t7HWXSra^7^-bX(iSRAM{CW 
LTfrfctl*. WRtf)SHADOW*««ft^)Fail WW5ft8Jt 
ffiffl^flT lr*4 . iOtf^JlSRAMIBftWiab^ffl-CR 
^ UT * h *». £ fl(iFLASH^< * 'J Affi&AjR£J|LffiiC 
-^^TfeO. 7Kl-XSrBlOl : am{4SrFLASH^ ; t'J 
b **>IX&< £ i: tci o TOS^ro^Atc J: t 

[0048] y*j/*-/UO«I£r$i|ffl]LT 

amco^^ ^ * y slaw t^Mft ixmsti £ fc *<aj* 

4. 

[ 0 0 4 9 ] 05 tip L/i^< t'J?7 7°i?}{8jT<2SRAMfcD 
RAWiSi]<7)T H U XSISIt V >y t" y ilT fe 0 , Stt 
ICi^T^tSSHADOWJi^V^ Ltztf^X. TYl-Ag. 
^(iDRAM<?) 256Mb fc SRAM<02Mb^ Jg. Lbhtt 258Mbfc^r 
0, «fc9eU7KyX^&tfl»** { ai*l). £fl(C« 

[ 0 0 5 0 ] 06 fcjn L^:^< * V V <y 7t'tS05^SRAMffl 

(cJ:y)£v^7KyxSra5r»oV* 5 ai*l.. 04 
t Ac^j fc R*t> * y t y'i -;l^>HSS:$iJfflI t T 

sRmcr>T-?mzvmLxmi-t?> x o^^nzim 
m<r>mm > t y aartt^Mft l -ciea-r s £ t * { ai* 
4. 

[ o o 5 1 ] zco* o izvm\tf%Mtfc7Yi'A£.mzs 
0 ST^rffiiiMMUt^ U^'x^ottSrSS-ri.* 
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fc <t -> T«SK3Qgt4 - fc . 
[ 0 0 5 2 ] *fc, HKr-^«»«iS*iJ«Sr< LfcV> 

[0053] mtam^mjfflkw&wi*ifc 
K(atd) «r h uxflww>»wefl: Uc i fc fcft*o t 

U4x.lsXyb£$kLX^?>. ATD(iTKU^H(AO~A 
N) iz^ttftk t h fc r -f 1/ -* x !✓ ^ y h Dl fc r <l/ -f x 
U.* >- hD2(Ct 3>SgfcJ5L L-^t>-ttfc^cOAV^ (/</> AO 

fcoSfcttJRU ZtlbWWXtJlL&btiZia*/ 
»(DTD)Ofl|jfiliATDfcH«-C**. DTD(ir-^Hfc» 

fflr- ^ fc a -7 y h fznrri> . 

[00 54] iOid(CATDi:DTDKJ:o"r#RJa(CSCfl: 
t &SRAM y 7 x 4 ^fl-^fctttiS LT.X * 'J * S/ a 

-n*)tofi*MUrrh. ztit>e>®SMz£~>ximmsR 

AM V?-7x-f X\,Z^xmVFth^)^ : J^~)V 
tfmx-Z * . *R«Hc5Wk-f *«^fc W^ftLTl* 

ttu Rfflfi^fcurffi^vtioTxty*^-^ 
rt«fBi«w^isfrfc-r4> * y rv^ ^fcttffl-t* -r 

[0055] 08I4DRAMO y 7 k >y v-a fcEgj&t&^O 

r^-fe^$ijfj|^<oisafc*Lfct<o-cj)a. *«hbk 

*3ftSDRAM<O|M^JlREF.^0't>^<>'^ A v<7)r^-feXt: 
flB08ffl[fcWtT»fTti fc . 
[ 0 0 5 6 ] 08 <A)li7?-feX*>«jfeWffifc«SWfc 
StUltOTJil.. dOHT'ti, DRAMl^WRKTOtf 
X\ DRAM2*«REF.»3ia+T**ii:*«S<lT^*. 4 

[0057] W0RK^B|(|5<7)DRAMlf imm*$><?)T7± 

zwiwmbtih. --ft, m.mm«r>Mmx'\i& 
i*V7Uv^*mtmmtx''fr£>ti&. &tc ?imz% 

liT9±xmMm\sam) lz£ oTf!5Wfttf*PJ5£$ 

[00 58] 4*:, t\-&77*:XQii-®cr>77*Xtf 
m\aX'9ffiZtlltf. 'J 7 1/ y i/ifflf: FIRh&>4>«>#& 



s Lo^ons-enf?? . 2M * y * v a -^TliCl 
O^NBIIIfcfiJfflLT^»*»^>y7U'y^afcR|]KLTV> 
*. 

[00 59] 08(B) li 'J- K77*X#S^Sfl6« 
7 fc^tJt LOT** . DRAMl**W0RK^|SI4>fe: 'J - H7 
?tZtf&mLXfibtifzWr&£mLt:. DRAMITUW 
a57^-bX©feW80nsT*HffStL, f-^tffi^tttS 
<lT7^-fe^tt^7"t4. — #. DRAM2T*{4 'J71/7V 
<2>#70ns ?fSff £ ft S tWT'J) & . 

[0060] 54 h7?4:XjW?kil**&£08(C) 
C^Lfc. h7?*xa>»i£-^RK|$f§] 
+T**DRAMlT|?tfS<l4. HHfc*&&*T-*tt 

-BFiFotfiy^sns . ref.wh+<!odram2 -eJi^-f y 

7V-vi'*.<2>tf&WtX''fthtlh<, mz. FIF0fc«»« 

[ 0 0 6 1 ] £ £t\ W0RK«B^>ti(7)DRAM 1 Ji-|I|<0i&ft 
fc80nsfcg LT V "> £ tfO (c*t IT REF. JW^+ODRAfETJi 
-meOlftfP^Ons-C^Tt-CV^. ItztfiX. DRAM 2 
*iy7V > y>'A»^fcfifoTt>, S^ji^SjfffcDRAMl 

a^fc*iT ltdram i tii^o< ,r t *»ta** . 

[0062] 09{iDRAM^c7)7^-tX* { ^U^^co 

±m}mwft$h7u-**-yx'hh> s\mx-\t 

7 V VXifiMiZtiX Wt&fmkth . STEP2t'(i 3 v 

^4STEP3 tJtt? . STEP3f{iW0RK^IBJ4»<y)DRAH*> <s r- 

*&{iSTEP4fcJttf. STEP4T«W0RKMS«tJ<ODRAMfc*a 
-*STEP5Tti»a**lSr-^fc7H 
UXjMFIFOtefi&ftSfU, ^^T'REF.^ra+^SDRAM-C 
'J 7 U- -y yaA^TU (?>STEP6lca^REF. W^^iODRA 

[0063101 OliREF. MB^+^DRAMcyjij^fclKHJ-t 
S7D-^-v-hT**>&. SETP2, STEP3y7U-y^a^ 
mn. STEP4. STEP5{47-f h^'-y ^HfftlW-rSSfrfr 
T**. STEPlTREF.»!ISW«Htt&$tl % »:WSTEP2T-*-f 
>J 7V 7yjtgf*ft5*»t' 3 3&»*fipJ3eSil6 . 'J 7 U 
•y >- jLf?**ftil(fSTEP3fc:Jl^ 'J 7 U y ^ a* 5 !!^? 

mmo y 7 v -y * a*ff *>ix s . y 7 u » v- iSt** 

fr-o fcHfe t y 7 V -y a*«»T Lfe«^J4STEP4 ICS 
A s FIF0fcWBSilfcT-^3&*W6*»if3*»fter*. 
t Lr-^^**il(fSTEP5^jl^DRAMt bA' y ^ S: 
r> . STEPSTFIFOtft^SfLTtr-^^ii^^^T 
Lfc«^A V. STCP4TFIF0t=r-^ fc*^*4S 
TCP2tS4 . 

[ 0 0 6 4 ] 0 1 1 IC{4DRAM«0 y 7 U-y a fclg^-fS 
fctf>, 2ffl<0DRAMfc^*J-CiW^$*l)8l7fc^LJt. 
01 1 (A)(iJi^fflSS®HT^I.75''CWTWDRAM 
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OtMH&JT* h . 2{lCDDRAM(DRAMl t DRAM2) tfWORKJIS 
tREF.JWia^SStllOigLTV^. WORKfc£jfr&fufc 

^DRAMl^'WORKTOi 9^*>&077-fe;U;:*fJ6 
IX V > 6 . -*TREF. 8BHl+c7)DRAMte 'J 7 U -y v- a tfjft 

[0065] DRAMcT)^^ 'J *;Wia$64msJill*ltC 'J 7 P 
K80WORK$|S]iREF.8i|gj£^#;iTfc9, DRAM 1 £D 

[00 6 6] ZZX\ -®<7)m.%mX'h&8msC?>fflt,Z 

ffi3ft.su7u-5r>'Afc 4 es=sti^Bi*Tu Ht<*«>ia 

*y4 hrtyftlMz&g&tfflinb LXm.Mto 

a. 

[0067] 256Mbit<DSDRAM£MfcEl> t s %<r>* * >J 
«S;{i8192n^x512^7Axl6t''y Hx4A'y? i&oT 
64re<9|gfc32768[H](8192n?x4A>?#)<7)t; 7 
V*,\/**'ftta%S\ Ltctf-oX. miUWrnxm 

fflODRAMC** L X 64rasc7)^(CREF. Wffitfmti & COX\ 
— HIC0REF. KBISJ(8ms)<oratC8192ia<J5 'J 7Uy ^i^rff 

[0068] 'J 7 U -y ^ a ti^^B#|g{i70ns^ 

<9TTl=70ns x 81910 = O.OTmsh&l,. — 8ms 

It. n®<OT7*.Xtft^Xy4 Ytir>tzt LT1000 
000 (8ms / 80ns) IZ%1. ZtlZREF .%\ffl$>CD\)Wll,Zy 
4 hrtv?t&&l,Z<&m*i:tiffflU37m(7Qns x 100000 
0) X'hh. Ltztf^X. Tl + T2 = 7.573ms < 8mst 

m.WffiWzyy\svi'2.ty4 hA'. y ?£+# 

[ 0 0 6 9 ] £ , 'J 7 -y va(iREF. ffi^^DRAMrt 
£fcttTl»Hlfc£frt* U 7 U «y v ACOIsll&Sr^-t* 

mh***)?, Ti»«a*fflsw-s**taj*4. tubus* 

*\ JMfo&»fc7?-fe.x8*i.*HI«fcJ:'3«< LTi«&£ 
[0070] 01 l(B)fcHMAM«y7Uy5/iHIHfc* 

Bitot «j 7 ix -y aSPSS:ffl< ttiar-ftmw*! 

£<o0rcttSiBB*fcy 7L-y^.=.igpi£48msfcM 
ISl/O^S. TKi^b^&VW, T2«i5.25ms, SOtiO. 
177msT'J>9, REF.WI9*(CU7W'-y^at5'f hA' 7 



[007 1] ffiWlc(±'J 71/7 ^alSmtefflffi 

Tttffiffl"* fc U 7V -y i/*HHt<S<0128nstgfi LT 
V^S. CO«^ttREF.fflBHil6Mt*4. TlU3&bfc$r 
V>#. T2ttl4»i&9»9ttl.427isfc:fc4. *Wi"JTl 
JHHtfcHT l> 7U -y i^a SrffoT t>T2ffiiart 

t . xmMMxwuHcDmm&i 
^tyf7 r«9fltj££jEt.-cjt t tatty? zmmo. 

tlXi>&\ , j7U-yv-j.raPST"*>l>64insSr8 
o^iafc4MWLTwrac«iatREF. JBiat Lfc*«. $ ty 

timmt +& z t *»ai*s . < ^mt 

*l{fWORl«8iafcREF.)«|S|<OflJO«li0»Sr*^-li-|»^ 

W9$;iKf¥di9Jffl0&*Wfl:aj#f>. 01 2(2 
CACHE«)»*tR|WiEaBB'C*4. 012 (A) T'fiWO 
RKW^ fc REF. mm<nm <0&bD W.m tzMVP hyJYT 
7^xft'ftbtvrz%&i,zr>^x^ Lti. zz xosm 1 

cwmmmimmzmr 9 xwnbtix ^ h . 

>Ic7)J;p^^c(iDRAMlc7)W0RK^ra<±7^ bT^-feX 
*)»7*?<irc£»tffiJ*3ii*. DRAM2{i7^t' 
fcOWORK^fat^ 1 }, 7-f hr'-^^m^i^zy^ 
h77*xcr>®73.X'ftmt&. DRffl2t»#a*ii«r 
*»ofcr-^tt-flCACHE(Cftft$ili . WORTOH+tC 
ACHEt^^tit ^4c7)fc lil-cOT KU-XtT^-b^A^ 
4 tfe*^{4DRAM2T{i : 5r< CACHEtCW LtM^S^ £ 

DIMMlfcU4a*4f4J0FIF0Srli4LT»*a**«fT*>*l 
4 . CACHEtCftft $ T — ^ «4DRAM2^W0RK «IBjW»7 

0*§£{i7 7 -fe^c7)^7i t-DRAMlOW0RKWra* J dTfi{t 
[OO72]012 (B) (4-0<O77-fe7.*5WORM 
a'- L Wii=Sr i ^-g-tco wc ^ Lfc . drami^work 

imwzmmtiMm7?*xmmmmzim 
Lxzco&t&<mw.m&*i>MmLX77*xiM^ 

TV^S. ^W%^fc{i77-bX^CACHEt5l#iH#\ DRA 
MttREF.jgHfcA*. DRAMai^Sfc'fc oHonnencA 
01#«8««t^S. U-HT^-tXO^tiT-^^DR 
AMl*>feCACHEtgiS«l*»ft.4. h77^X<7)*^li 
ttRLrv^77-bX*»*7Ufc<9. CACHEtC«#a.t 
iltz t — 7 ?r DRAM 1 1 DRAM2&CU § ♦ 
it-fiMODRAMaWJEF.aiiafcAofcfc Sttf 3 . W*«» 

%mLff8:j?tiackWE<nftm£?v7%ti&. z<n 

X O tCACHE^ttfflL-CWORKJWiakREF. JWiat4fc*«6 
77-feX*?\ -04fe«a8WiI«)«DRW(BS|*iBi677 

[ 0 0 7 3 ] 01 3«**»0IJfc*J»tSCHIPl(FLASH)<O 
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mtiMVlbb. X7KyXA'-y7rX-ADB, Xf 3-yx 
-DEC, ^^U7V-f MA (FLASH), Y7 h'WXA'-y 7rY-A 
DB,Yf'3-^Y-DEC, Y^- h (#?AX-4<yf-) &-t 
yXT yr@KY-GATE/SENSAMP. , 4J^/ I DfiM^y : JX 
^STATUS/ID REG, V/P-f-Ty ^MULTIPLEXER, t~? 
Aiti^A'^rl/O BUF, y4 h-X-f-hvyyWSM, 3 

v> K-a.— f-f y?-7x^ txui i yfftj£$;fxT^ 

6 . CH IPl<7)iJfp(Sfl^*^-«Wtwis6ffl $ tlX U S FLA 
SH* ZOk mmX'h h . CI OCHIP1 (FLASH) (C J: -7 X *H 

[ 0 0 7 4 3 H 1 4{i*HSS«?l)Cfcftl.SRAMc7)«^JS- 
*nU:t>?)T'&l>. XrH-rx-DEC, ^^UTL-'fMA 
(SRAM), Y^-M-GATE, YxrJ-n-DEC, A^T- 
?%m®mSfl, ©ItWUl&CONTROL LOGICi&ft-ftlW 
AUJ:*J A' -y 7 r frhffif&ZilX . I OSRAM{i-^6<J 
%^b<Q>limnSRMX'h& „ ^COSRAMtJ: oT*Hlt 

[0075] mi 5iz^mm£mz>Mmcr>ffim]* 

^Uzi><T>X'hl . XTHUXA'>y7rX-'ADB, 'J7P 
•y^a^^y^REF. COUNTER, Xt^-^X-DEC, .Xt 
'JTU^MA, YT KyxA>y 7rY-ADB, Y7HL-X^ 
^y^Y-AD COUNTER, Yf'^-^Y-DEC, ty^7>7 
®8&&Y^'-h (ijyJxXj -yf-) SENS AMP. 8 1/0 BU 
S,A#T-:?A'.y77E8&INPUT BUFFER. JfcftT-^A' 
-y7rlHlS§0UTPUT BUFFER, ©JffllEK&^-f $ y7"?8& 
@S8C0NTR0L LOGIC 8 TGTMSJSSfVO**. **'J7y 
^MAIiiSlfcOV- H«fcfflftOr-^*«)^fe:RJt^ 

*-\-Ay? tMIS F ET3&^(C««SilfcVVbl9>4 

icih^* ^ y *Lfvxhh. *m\x*m^t>ti&m(M 

^iOfflv^^iTV^iaiSDRAMSrfdffl^Ci: 
A^JgiWr- ? Aaj^ffi7-(2ft!ft£ftA'y ? fcc 

[00763 016 ittmiTb&X* 'J * y**-/KD 
IWKSJg<7)-WISr*LJti)<0T*l). A0-A20, S-/CE1. 

S-CE2, S-/LB, S-/UB, S-/0E, S-/WE{i.X t'Jty'i- 
^A^$)h-?>ft-tT\ I^WMSRAMtfW y?- 

y^xmx-hh. r-^Aai^ft-^i/oo~i/oi5ts 

T-*OAafcffl:&fcfl+tT*;«DIN, DOUTiLTSlL 
fc. MMU, ATD. DTDti^*MMU|5]& N ATD0S&, DTDHJS&O 
ffi*<l^-$:«UTO|). D-CLK»iDRAMA.^$itl>^n 
>y?, D-C0MliDRAM^flt|&§ilS3-7yH<t^c7)*m, 
D-A0~D-A15«iDRAM<7)7 h'yxfl, D-DQ0~D-DQ15liDRAM 
OI/08Tfc3>. 

[00 77] **0fcfT*>*VO>*y-F77-»r.X 
tOV^TRW"*. 7FyXA0~A20#A;>j3ft.&iMMU 
HIWi3»U:7Kl/X*iii*rf*. ATDEHBUTFy 



^A0~A20i:3-7yh-a(S-/CEl. S-CE2, S-/LB, S-/UB, 
S-/0E, S-/WE)cr)£"ffc$:&*nU 7KUXfc3-7yK** 

W0RK^ra4'^DRAMl^'N'y^7^7 1 -f 7'3-7y h'Ai D*> 
7 b'yXRatfl&frSft. DRAMHiA'y? 7?r 4 7*^H 
KSft*. <Xlc$fWIIIS8«iS-/0Eft^i*>T* J 0 1 * 
'J - K3 vy KRfc #?A7 K yxCo£3&fft 
I). DRAM1 *>*>Si!^a}$*lJtT-^{iD-DQ0~D-DQ15fc 
{fcJj^fU -BR/W BUFFER*! L,T*»^I/00M/015^ 
tfc>}£ft&. ?>VX'\iy4 hTf-kXCDmmi 

Sr^tJt. 54 h7?-feXO*§£ty-K7?-fe*fcH 
tttATDft^coi^T^* 0 * # -5*>»tt/N*y ?7? f -f 
7"avyHAfcn^7FWXRa*<^fi : $<xS. D 
TD0SS* { I/OO~I/O15t3-7yKS(S-/CEl, S-CE2, S-/ 
LB, S-/UB, S-/0E, S-M)<n$£it$:ffitolX'V\sZ$:iii 
tit. £<DA/kx£#ojW{C7 4 bnvy h'Wfc*5 

A3vyHCb*«^sa-r5>f h*«iefirsn&. 
■t>±.1) iy )X'm%.-f&t:tb. 54 havyniS-/WE*5i 

WJCTS*. Bl6fc*Lfc»fl5H-di20«54 hav 

* 5 ^fi$tlT^S. ttz. REF.^4'tODRAM2Wi l j7 
V -y v-a^'ff^iXTfc fl-y'37y KPfc A' 

y^7^T-f7'3VyHA*«tftl5igt%ff$<tTV^|,. 

^Sr^aL^^fiffi^iafflDRAMS-ffll^A^JI^^ u 
t j/'i-^j^Saj** . «t ft«WIU»(CTLL 

0G I C) T'(SDRAM*>'ffiffl §ixT V **DRAM t«eB5r U 7 V 

•y y j.{iSi)ffli[liSS(CTL_LOGic) {c Z. -txmi^iih fztbS 
RAMfc Piaitc 'J 7 y -y y A*#*€Tfc:ttJBf *i t* 5 

7 y -y y a ^ 9 A 5 y^$rliS-ts i ti ODRAM 
c7)ij7y-yy J L€r^ ; 6y ; E: y'a-^hgp^^^-ri> i 

^fc'J7y>yy*2:#«LT^'f sy^s-ps-fi)£-® 
<i*V\ M-5-Cfi!*<OSRAM3t*{tS:fflV^^y 

DRAM(?5U7y«yyASPgS:^>S^fcfc«t 
r>T^mttDRAMi&iW^$-ti-|,^>*J5rgEt^0. tt 

^r, «B#tc(4DRAM(7) y 7 y >y y *.mmzmf h z 1 1 

S. A'V-^y'a-^PMCOil^fc.k-j'rtiDRAMO-^, 



T«£<fflV^it*tarBgT'*6. <S3IW2>Ell 7J2 

<^dS«**tfcicOT*4. 2(^atWt*J»t*CHIP2 
(CTL.LOGI C) {iSljfflligK (CTL_L0GI C) frt> ffij£$ tat fc 

0. ATD, DTD, FIFO, R/W BUFFER, A.CONT, CACHE, IN 
T TMP, RC, PM, CLK.GEN, COM.GENfclJ: oTfllJfcSfl 
I). 02{C^tfcCHIP2t(iSRAM, T7-feXX-f -yf-A 
S, IMJ*«rti«S*iT^=5rV^»5rft. Uci ! ot, £ 
TOT ? -tXiiDRAMfc*] UTUff Sit* . 

[0078] CHIP2(CTLJ.0GIOfc{i#H«|SRAK^F5<-C>f 

ffP. T-^AHi^U7b-y^i«I^^CHIP2*^W 
[00 7 9] U-F77*X£ffo^£Covvt$iJffll|I] 

4. A* Stat 7 F UX i: ATDT1$»$tat 3 v y F#A_C 

wnzmt>tih. rnuxtavyF 

tr>t>7?-tZn£#fiWil. G0M_GENfc:DRAM'\?)3V 
yKfcfrfcftjR-f*. A_cowrii»tK-9fe7K 
PXfcDRAMfflt^&LTDRAMMJ^J-fS. COM_GENtiCL 
K_GEN#£|$ lit ? O >y 7 (ClSIffi L T DRAMfc 3 V y F £• 

cODRAWir-^^ttJ^L, tii7j£tatT-?(2R/W BUFF 
ER£:frlTI/00~I/m5'V^£tat U-F77-trX# 

[0080] 54 FT7-t:X$:ff?*|-&{i, *h£BA^A 
}) StatT F l/X fc ATDT&JnS titi 3 V y F&I/DTDT* 
StSlS tat 3 v y F i: t- ? * J A_C0NTt JM fetal. . A_C 
ONTffiMfetatT F i/X 1 3 ?y Vfrt>79±*<rmi 
£«fiU COM.GENfcDRAM^nv y F&fi^^t 

5. A.CONmgttKoTtT F kX£DRAMfflfc^8ILTDR 
A!CMB#t& . CDM_GEN»iCLK_GEN)S^(RLfc ? a 7 ? 
t™LTDRAMt3vyF2r^fi : -rs„ fiiWf- 
^til/OO — I /015*» 4> A* 3 ixR/W BUFFERfc-H. S 
tatflL WRlO^WRAMfcjSfctatS^^ixfX 
S . Z com. W&Ktf'fihtltzT—? b 7 F U-xtfFIFO 
(CfcfcftSta REF.»ig«t»<ODIMMt:t»a»*<ff*><l 

s. 

[ 0 0 8 1 ] &*J, ^■COfffiOiimiSRAMA.r^-feX^ 

1. J3Lhl»flLfcStMS«tJ:*Uf, SRAM, 7;/*XX4 
•y f-AS t mmu £ rt»tirr J: 0 *3 ft ffifTC'CHi mm&X' 

t*«lij**. 7?-teXX4 •y^-ASfcMMUOiSftSr 

^•r'DRAM^r^-txs-fi 1 '? ifc*»a»*fc«>j: obse 



(11) «fffl2003-604 1 (P2003-604 1 A) 

flic J: * *Oflto^liSIIIMl?«fcR B J! U: fccofc 
H*Tft*. <WIM3>Bll8»4*5ft^t:te{t*^* 

y * -j*.-)v*mfct -s.chip2s.vchi ?i<r>w,E.<nwm 

i^Uzh COX'S) h . #SSt0«Ci3 »tS CHI P5(DRAM+CTL 
.LOGIC) <i®JffllI51S§(CTL_L0GIC) fc DRAMrt>fefl§j££tat;fc 
0, #J»III8&£fi|j£-tSATD, DTD, FIFO, R/W BUFFE 
R, A_C0NT, CACHE, INT TMP, RC, PM, CLK_GEN, C0M_G 
EN t DRAMfc v rizmtZtiX V ^ . H17t^ LfcC 
HIP2ICDRAH»S« LfcflWSfc Sro T V ^ . IXTXZCOm 

[0 082] TFUXh^yv'v 3 yr-fr ??@S8(A 
TO)U7 Fl^Xfi^fc 3 vy Fft^£fc£&tfJLT^ 

(DTD)(iT-^ft#fc3^yh'fi#^b£«iajtT^ 
^SrJtj^J-fS. R/W BUFFERfiDRAMO^tiiL, Sii^ 
W*tr-^*-l»9{cfil«rt-6. FIF0{J5feAta)feaiL 
cov n' -y 7 r IBJSST'DRAM^a^r- ^ t F 2: 

-^Mt^»-ri». 4 -is*ii>is\mmwww\com 
mm&mmizmmtjmitzfto. *mm*is*- 

;KTMP)ttiW*«aiL, «l{iJLfeffl«W6tfcfll^* 

'j7l/-y^j.*^y^(RC)tT^-feX3yFn-7(A_C 
0NT) tai^-f S . v-a^ ^ y ^(iDRAMtfO >J 7 U 

•vi/*WLmzhttftXV7\s'vi/3.Z?io7YVXZ± 

«k o TiSJg fcK fcfc 'J 7 U -y a BBB<05SaK *fr . a- 
7- 1 y a -;KPM) {iCH IP 4 «0$lJfflI[H]SI(aL_L0G I C) t 
m^conM^m/WM-COUmi^o . ?n»^y'i 
*U-^(CLK_GEN)tt^O -y ? *4fRL, DRAMt <fflm 
mCtlJJKlO^m^-tl. 3Vy Hyi^W? (COM. 
GEN)(iDRAMA > <7)r^-feXt«g®6:3vy F*4^-tS. 
T7-bX3 y Fn-5 (A_C0NT){iCHIP4 (DRAM+CTL.LOGI 
C)^*»^cO$i]ffllfc, DRAM^r^-feX^tTdJttfXOTF 
l/XJttn. CHIP4(DRAM+CTL_L0GlC)^t 'JT^ 
•feXSrtf 3 tli^*>l9>S^|3|fflSRAM^T'f y^-7x 

MWmiZZti£$mLXmiW\77*A$ : 'fT0. 
[0083] DRAM^y-FT^-bXSrtT^^fcoV^T 

*MB*»feA*Stat7 F UX**A_C0OTt:iSfe*i4 . 7 F 
l-xcomtt 3-?y F«WATDtHI»Sta ATDU^W 
X£A_CONTA,ai^-r-i, . A_C0NT(ii*^tac7 FU-Xi; 3 
vyF^r^-bXOHtfSrfJIIrL, COM.GENtCWORK^ 
OcfcODRAM^nvy F^Sr^-f*. &fz. A.C0NT 
fc7 F UX SrDRAMfflt^ LTW0RK^+^ 
DRAM^aj^-t * . C0M_GEN(iCLK_GEN*>'^)S Lfe ^ O <y 
^ tHffiLTW0RKWra*(7)DRAMt3Vy F iMf-fl. 
3 v y F 1 7 F U-X £ WTO -5 ?t DRAMtir- ^ 2r ffi^J 
U, EtJ^?taCT-^*iR/W BUFFERI-^LTI/OOM/01 

5Msaistar 'j - F7?-bx#iirrts . 
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[00 84] ifctDRAM^-'f bTt'-kZZfroWr&lZ'O 

westers . nm>t>JJj*tvrzT H uxtrnx-® 
toZtitiaiy v&T/m-efflaZ titevyvt f- 

3?y K^^T^-bXOUffS-WI/f COHGENtWORK 

ms^cmm^cozi^yvmfit^th. a_c 

ONTttWtK ofcTKl^X SrDRAMffl |C2£& L T WORK^H 
tfxODRAM^tb^J'f •& . CDM_GEN(iCLK_GEN**4{£L7t^ 
n >y 9 £15)81 LTW0RK1^*^DRAM(C3 KSrfgfft 

uffer{w-b £ titz®. mKum^DRtmzm^ti 
xm&wtfbtih. zcom. zcoxoizm&^rfb 
titcT-^t r h \szimmzi>$.mti. ikxwf.ffl 

[0085] DRAM^^^fL^ljm^V-t^i-^ 
(PM) fcA oTfMtSf . ^ * 'J t ^*a-/U*9a8**i 

fl^PS left -5T'J7U-yvjL^^>'^**ffa'j7U'y>' 
a*f?±§-tTDRAMCO>J 71/ -y ^afcj6flP5r»jfeHW 

[0086] § uzmmjimmuz^mziimp 

TfcflJBfttitfAv*. ^7-*v*-/Hii8 

[0087] -ffit flHMKj*|«ai,fcV^ 

{iAV-^E: v Ffl-Sf-PSK LfctfoTCHIP 
4 (DRAM+CTL.LOGI C) CO 0 -t>MkW\C0* ^VTf-tXlZffl 

X-imtli. CHIP4(DRAM+CTL_L0GI C) CO o ^ATD7t'ftt« 

ztimcommimmmixwMitzicob mwtx-h 

[0088] JJlhR«LJtS8||«CA*ltf. SRAfM 
-7 x 4 X:fc*£KSSL&*^DRAM£ffiV^*§*** 
U*S/a-;P*aWRm*4. **P!fcA fcSMttittfcS* 
MWl&tfSattfcTBHfiLfc hcofctiniXKco* o%i> 

coifihh. #mmiz£tuf. *^)* t s*.->vcou& 
zwfcth z t #uj** . s t> ic, *gjtffl<£x tut 

it SRAM^fy ^-^i^MS'lSa 
t$r0» fcSflKrWMMfcfljv >s £ t fc: A t A O'hS =5rtfi 

<mm\A >m 1 9j4*«wt*j»t*> * y * s**-* 

SB. 01 9(B)fcttKfflH£ii*l,fc. ^t'Jty* 
-/Witf-y^y >y K7W (BGAHcAoTHECI^ 



HISS*- KPCB)±tCHIPl (FLASH) . CHIP2(SRAM+CTL_L0G 
IC) . CHIP3 (DRAM1) Rl/CHl P4(DRAM2) WtZtlX V > 
*. i<fcfflR3:h.$rvvtf, CHIP3&t/CHIP4£liV^(9) 

fflDRAM^^r f. >y s fit V *4 . CHI PI t £ ffi± 
«*yf-( y^s'y Mitfyr-f V^7-f -^(PATH3)f 

m?2tWk±.co-$y=f<v7f^ Mitfy 

T4 *®KWL)X-fflfifeilX^h. CHIP3&T/CH 

IP4(iCHIP2t^yr-f y^7^(PATHl)T«^§il 

? (7FWXfl^«^A0~A24, f-*A£MjWFI/0O 
-1/015, CHI P 2 (C*tt I) fflWm^l- . CHIPltSW 

ft#<0^"9 t 0^?t* , )tBGAOA>7-lt®fc^§il 

s. 

[0089] *m\iz a 4jot«Tiir y y h bi»#- 
raifiis«srM<i-i>£t* 5 ai*i». f-v7ia^)i!«atf 

#f - -y 7t XfiRKoStl^ *>t y^«7-f -WEnSTtt 
— t* -tHA-? r^^XglScT^ t y t v a-;l/Sr 
Wtt & £ t . $ f> fc* >y 7fa$: ^^f -f V? 

v -VTfflftffill-r * £ t (= a o -ca«±o#y r a v 
y^-y h&b#yrt yyyj^coxmmmix'j?* 

K *IfflcV* t 'J t a-;P«rl!J6t 4 - 1 . 

§ til. iRfflDRAMO<7* y 7 $r ffl U 4 £ t * { 

&**yty J uwi'&mfi><rt#aj#&. -fe^s^y 

£t* 5 lti*l»„ 

[ 0 0 9 0 ] 02 0li*fMHKfctt*^ty t^A-zl/ 
<0I31 9<?)IE»^JT*S. 02O(A)K(i±ffi(J. 02 
0 (B)CliBfffl0£jSL*:. £tfO0Hf«CHIP2(SRAM+CTL_ 
LOGIC) !^CHIP3SKCHIP4tC^tt§ixTV^ . KJCCHIP2 
t CHI P3XI4CHI P4^0ifiStCliPATH4*ffflV > htlX V ^ 

i> . z commmz x^xrvyvrnx-v pcb^w 

HPATH4tAo-C, SB«ftS:^<f S»* { tii*i.^. S 
HOflHStttl^LhT* SI3*\ ^^<07 >f X|@ltS:ffi 

i«fS£t#aj*s. 

[009 13 

[^jo^m] £ujm uca o izmvmmiz a o 

Ttf^.ill»S!)*JiWTO}l l 9-C'S>.&. m-tCDRAM'\<7)7 
h £ t K A ->T5HWj6»4> 
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y 7 v v is x Srfi 1 o <m<ote v a* * y $ <i 

[02] HlcOCHIPZcO-WSr^t-yo^^HT^So 

v y 7'o^J£^^we& & o 

[04 ] Lfc^c * U * if*-A*)7 Y UX 

[05] *$HH£»H Lfc* * »J * V* -)V<D7 Y WX 
v 7 r coHH t ^-tK^BH-C* S . 

[06] *W%inmLtz*V)*i?*.-)V<r>7YVA 
v 7 7 a cOH?J£^Tira0T'S> h . 

[07] ^ATD0»X{iDTDIiI»CO«*«T»4. 
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